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I. INTRODUCTION
The recent literature on development views human capital investment not only as a means for increasing labor productivity and growth but also for improving income and earnings distribution. This study provides additional evidence on the importance of education in determining the individual's productivity. Earnings functions for urban men and women wage earners in Turkey are estimated along with the wage earner choice equations using 1987 household income and expenditure smvey. The potential selection bias is treated by identifying the selection equation with individual and household unearned income variables. The system is estimated by the method of maximum likelihood providing consistent and efficient parameter estimates. The wage earner participation probabilities and the returns to education for men and women at different levels of education are evaluated and compared. Education is found to be an important determinant of participation into wage employment and wage earnings. Returns to education are obseived to increase with level of schooling for both men and women suggesting an expansion of educational opportunities at the university level Returns to women are somewhat smaller than those to men at all levels of education. The returns are highest for the younger cohoi:t of men, which may be an indication of recent higher demand for the educated workers. An important finding is that the returns are significantly higher for vocational and technical high school education than for general high school education for men wage earners. This suggests an expansion of vocational and technical educational opportunities.
The paper is organized as follows. The structure of education in Turkey is discussed in the next section. Section III presents specification of the wage earner choice equation and the logarithmic earnings equation along with comments on the estimation strategy. The various characteristics of the data used are discussed in Section IV. Estimation results appear in Section V. Section VI concludes. 
STRUCTURE OF EDUCATION
The formal educational system of Turkey consists of primai:y school, middle school, high school and university. The primai:y school is the only compulsoiy education and gives five years of training. Middle school provides an additional three years of education. High school could be a general high school with an additional three years of education, or a vocational and technical high school (henceforth referred to as vocational high school) with three or four years of additional training, depending on the program of study.
1 University education requires, in general, an additional four years of study. Formal education is provided by the government free of charge at all levels, although at all levels private schools exist. Public schools function under the ministiy of education. Some of the vocational high schools are under a related ministiy. There are also privately operated, but ministiy of education approved, centers which provide curricula in secretarial skills and computers. General high schools offer a curriculum preparing students for university education. On the other hand, vocational high schools offer technical education as well as general education providing a general high school equivalent diploma. A system of private tutorial centers operate all over the countiy and prepare high school students explicitly for university entrance examination.
Enrollments in vocational high schools constituted about SO percent of the total enrollments at high school level throughout the 1970's and 1980's. 2 Entiy into some of the vocational high school programs such as electronics is restricted via examination. There is excess demand for free university education, and vocational and general high school graduates take part in competitive examination to enter the university. Out of about 900 thousand participants of the two tier examination in 1990 about 22 percent were admitted to a university.
There was an expansion of educational opportunities in the early 1960's. Becker (1964) and Mincer (1958 Mincer ( , 1974 . According to this model observed wage differences among individuals are the result of labor productivity differences due to the human capital they possess and their work experience. Human capital is summarized by education and training. The following relationship is postulated:
(1) log wage = P'X + e where X includes education, post schooling experience, training and other exogenous socioeconomic factors, and e is the random error term. Logarithmic wage function provides a better fit than linear wage function as demonstrated by Polacheck and Heckman (1974) .
Since hours of work is not observed (natural logarithm of the) monthly earnings of wage earners is used as the dependent variable in this study although, theoretically, hourly wage rate is the preferred dependent variable. Self employed and other groups are excluded due to the difficulty in obtaining comparable earnings measures for them.
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Above relationship is observed only for wage earners which is a subpopulation rather than a random sample. Biases are likely to result if it is treated as a random sample. Thus the process generating the observations on wage earners is needed. People become wage · earners when their expected wage exceeds the opportunity cost of alternative activities. The difference between the market wage offer and productivity in alternative nonwage activities 4 determines the probability of participating in wage employment (Heckman (1974) 
where Fis the cumulative density function of u. The maximum likelihood estimate of the system of equations (1) and (2) provides consistent and efficient parameter estimates. Schultz (1990 Schultz ( , 1991 suggests use of unearned income or property income as identifying variables in the probit equation. They are assumed to rise the shadow value of a person's time in nonmarket and self-employment activities and as a result reduce their probability of participation as a wage earner. The two such variables used in this study are individual unearned income, and unearned income of other household members. The other explanatory variables that are common to both equations are as follows.
The experience variable is represented by a linear and a quadratic term to capture the nonlinearity in the earnings profile. Experience is computed as age minus the number of years of schooling minus the age of entry into school (Mincer (1974) Table 1 , the differences in educational attainments of men and women wage earners favor women. Clearly, women's participation in wage employment increases more with their education than it does for men.
In general, women wage earners have higher educational levels than their male counterparts.
While only 20 percent of men wage earners have a high school or equivalent diploma, the same percentage for women wage earners is 38. The university graduates make up 12 percent of men wage earners and 16 percent of women wage earners. The differences are more pronounced in the youngest age group of 15-24 where high school or equivalent graduates make up 18 and 42 percent of men and women wage earners, respectively, although at this young age schooling may not be completed yet. On average, a woman wage earner has 8.6 years of education which is higher than that for her male counterpart who has 7 .4 years.
EARNINGS AND UNEARNED INCOMES
Earnings include both cash and in-kind payments for wage employment. Since the households were inteIViewed at different months throughout 1987, during which the annual national rate of inflation was about 50 percent, the earnings (and other monetary figures) are
deflated by the local monthly consumer price index (CPI). Households in 14 major cities are assigned the monthly CPI's for those cities, and households in other locations are assigned the urban CPI for one of the five regions in which they are located.
6 Table 3 provides mean monthly earnings in Turkish Liras (henceforth referred to as Liras) by education, age and gender for wage earners. In general, mean earnings increase with education at all age groups.
Mean earnings alsO increase with age at all education levels. A comparison between earnings of men and women wage earners shows that mean earnings of women are substantially lower than those of men at all educational levels. 
V. ESTIMATION RESULTS
This section presents the empirical results for the choice of wage earner status and logarithmic earnings model The joint maximum likelihood estimation (MLE) of these equations iS reported for men and women separately. We then compare the choice corrected MLE of the log earnings equations with their ordinary least squares (OLS) estimates to ascertain the bias in the estimates which results from analyzing productivity only for wage earners.
Cohort effects are examined by including dummy variables for ages and the appropriate interaction terms. Table 4 shows the means and standard deviations of variables used in the analysis, by gender. Table 5 displays the joint MLE of a probit for wage earner and log earnings equations for men. The implied marginal effect of each variable on the probability of becoming a wage earner evaluated at the mean values of the variables are given in column 3 of the same enter the probit wage earner equation with highly significant linear and quadratic terms as well as the highly significant interaction terms with cohort variables. An additional year of experience increases the probability of being a wage earner by 8-9 percent in all cohorts. This probability peaks at age 33 for the 25-44 cohort and rises to the limits of the cohort group for the other cohorts. The education variables and their interaction with cohort variables are likely to be a wage earner as compared to a high school graduate. For the older cohorts the contribution of each level of education to the probability of being a wage earner are somewhat lower.
The individual unearned income and the household unearned income both have the expected signs and reduce the likelihood of being a wage earner. Although the coefficient estimates are small, both variables are significant and aid in the identification of the model
The estimated coefficients indicate that one standard deviation increase in the unearned income of the individual reduces the probability of wage employment by about 14 percent, while the same eff~ of the household unearned income is 11 percent, somewhat smaller.
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The dummy variables for place of residence are included to allow for local differences in labor markets, local wages, or prices. The estimated coefficients are jointly significant at 1 percent level Men in Ankara have about 16 percent higher probability of being wage earner as compared to men in the rest of the countiy, while the same probabilities are about 4 and 13 percent, respectively, for the residents of Istanbul and lzmir. It is 14 percent at the middle and 12 percent at the high school levels and 22 percent at the university level Thus, returns to an additional year of schooling are high at the primary level and increase with the level of schooling contrary to what is usually found in the early literature on this topic. Psacharopoulos (1985) reports returns of 31, 15 and 18 percent for primary, secondary and higher education levels, respectively, in Asian countries.
The returns to an additional year of schooling for the cohort of 25-44 at all educational levels are somewhat lower than those of the younger cohort. The same is true for the over 44 cohort, except at the high school level where the returns are higher than those of under 25 cohort. As a result of this comparison of the returns to different cohorts we can not conclude that increased levels of education has lowered returns for younger workers. In fact, returns are highest for the youngest cohort. This may be an indication of improving quality of secondary schooling or a recent increase in the demand for the educated workers as compared to the past, with a preference for younger, more educated, workers.
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RETURNS TO VOCATIONAL HIGH SCHOOL EDUCATION
The returns to vocational high school may vary with the program of study. Some programs take three and other four years for graduation. It is not possible to obtain information on study program in the analysis. The returns to a vocational high school education (over a middle school) and to a university education after completing vocational high school are given in the last two rows of The city coefficients are jointly significant and indicate that men wage earners earn about 21 percent more in Istanbul and about 11 percent more in Ankara and Izmir as compared to men wage earners in the rest of the country. 10 Also included in the probit and log earnings equations are the dummy variables for the months in which the households were interviewed. These coefficients, which were jointly significant, are not reported in the table for brevity.
The positive sign of rho, the correlation coefficient between error terms of the probit wage earner and log earnings equations, suggests that less productive men are working more often as wage earners. The estimated rho is significantly different from zero implying that estimating the log earnings function on a selective sample of wage earners would produce biased estimates. To ascertain the bias, the OLS estimates of the log earnings equation on the sample of wage earners is presented in Table 7 . The estimated equation has a rather high coefficient of determination. The same pattern is obseived in the significance of experience and education variables as in Table 6 . The corresponding implied proportionate returns to a year of education are given in Table 8 . The OLS estimates of the returns seem somewhat smaller than those of the ML estimates that are corrected for sample selection bias. In particular, selection correction raises returns to vocational high school ,:~ All columns are computed using the estimates in Tables 5, 6 and 7, except for column 4 for which Appendix Table 2 is used.
8Computed above a general high school education.
~e two figures correspond to assuming 4 years and 3 years of vocational high school training, respectively.
ceomputed above a vocational high school education.
ESTIMATES FOR WOMEN WAGE EARNERS
The joint MLE of probit for wage earner and log earnings equations for women are shown in Table 6 together with the implied marginal effects of the variables evaluated at their means. Due to the small number of wage earning women the interaction terms of experience, education and cohort variables cannot be included in the specification, and therefore cohort differences are not estimated for women. The linear and quadratic experience variables are 18 jointly significant with the expected signs. An additional year of experience increases the probability of wage employment by .2 percent. Education variables are jointly significant at 5 percent level The probability of wage employment increases with the levels of education. A general or a vocational high school diploma increases the probability of wage employment by about a quarter and a university diploma by almost 50 percent.
As before, individual and household unearned incomes are included to allow identification of the model While the unearned income variables are jointly significant with the expected negative signs, reducing the chance of being a wage earner, only the household unearned income is significant in this equation. One standard deviation increase in the household unearned income reduces probability of wage employment by 3 percent. A woman who resides in Ankara, Istanbul or Izmir is more likely to be a wage earner as compared to women in the rest of the country.
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The MLE of the logarithmic monthly earnings equation for women is given in Table 6 .
The linear and quadratic terms of the years of experience variable are both significant with the expected signs. An additional year of experience adds to earnings by about 6 percent.
Earnings reach a peak at 29 years of experience or at an average age of 44 years. Being a primaiy school graduate has no significant effect on earnings for women. The effects of higher levels of schooling are significant and increase with the level of education. The education variables are jointly significant at the 1 percent level The proportionate returns to an additional year of schooling are given in Table 8 . The highest return is for middle school graduates which is about 18 percent. The returns to additional years of high school and university educations are about 7 and 12 percents, respectively. As for the vocational high school, the return is about 1-2 percent and much lower than the return to a year of general high school However, a test of the hypothesis of equal coefficients for vocational and general high school educations is not rejected. The city coefficients are jointly significant and indicate that women wage earners in Istanbul earn about 47 percent higher than those in the rest of the country. 12
The estimate of the correlation coefficient between the error terms of the two equations (rho) is positive but, insignificant suggesting that the selectivity corrected MLE of the log earnings equation should not be statistically different from the OLS earnings function estimate in Table 7 . We obseive in Table 8 that the OLS estimates of the returns to education are about the same as the corresponding selectivity corrected MLE's.
In order to allow a comparison of the returns to education for men and women, the specification corresponding to the women's probit and log earnings equations are estimated for men and shown in Appendix Table 2 . The corresponding return estimates are in column four in Table 8 . A comparison of the columns 4 and 5 indicate that returns are higher for women at prima.Iy and middle schools but, somewhat lower at other school levels. In particular, we note the low returns to vocational high school for women as compared to men. This may partly be due to the nature of vocational high schools attended exclusively by women.
Such schools emphasize training in home economics which apparently are skills not in demand in the wage labor force, whereas there are seven times as many males as females in the industrial and technical vocational high school 13 Finally, a test of whether male and female wage earners can be combined rejects the null hypothesis that the gender specific coefficients are the same.
VI. CONCLUSION
This· paper examined the entry of persons into wage employment and the reward structure to human capital for urban men and women wage earners in Turkey. The standard human capital variables of experience and education play substantial roles in determining who is a wage earner and wage earnings of both men and women.
Experience has significant linear and quadratic impact on wage earnings for both men and women. The impact is stronger for men than for women. The individual and household unearned incomes reduce the probability of being wage earner for both men and women.
Their effect is stronger for men than for women. Education increases wage earner participation of both men and women. This effect is nonlinear, being larger at the higher levels of 20 schooling. The effect of education is stronger for women than for men. A university diploma increases by 50 percent the probability of wage employment for women.
The returns to education are found to increase with the level of schooling for both men and women. The returns are highest for the university level education suggesting a policy of expansion of educational opportunities at this level The returns to women are somewhat smaller than those to men at all levels of education except primary and middle schools. The highest returns are obseIVed for the younger cohort of men which may be an indication of increasing demand for educated workers or increasing quality of schooling.
One of the main findings is that the return to vocational high school education is significantly higher than the returns to general high school education for male wage earners.
Vocational high school graduates also have a greater likelihood of working as a wage earner.
For women, vocational and general high school educations contribute equally to the probability of wage employment, but the return to a vocational high school is smaller than attending general high school The high returns to vocational schooling for men suggest an expansion of such opportunities for men as well as opening up some of these exclusive male vocations for women while expanding the general secondary enrollments of women. 7. . Another specification of the DJ.odel, included unearned incoDJ.es interacted with cohort variables. The coefficients were significant at the 5 percent level The effect of household unearned incoDJ.e was soDJ.ewhat sDJ.aller than the effect of the individual unearned incoDJ.e in reducing probability of wage eDJ.ploYDJ.ent. Further, for one standard deviation increase, the effect of individual unearned incoDJ.e was about 30 percent for the under 25 cohort and declined with age to 5 and 2 percent, for the older cohorts, while the effect of household unearned incoDJ.e reDJ.ained about the saDJ.e in the 3-4 percent range. Thus, the effect of individual unearned incoDJ.e is larger than that of the household unearned incoDJ.e, and it is largest for the youngest cohort.
NOTES
8. In the specification which included four regional dUDJ.DJ.y variables in place of the city dUDJ.DJ.y variables in the probit and log earnings equations, the fami1iar regional division, although not adDJ.inistrative, is used. The coefficients esti.DJ.ates which were jointly significant at the 10 percent level in the probit equation indicated that DJ.en who live in the Aegean-:tdarDJ.ara, Central Anatolia or the Black Sea regions have 7-8 percent higher probability of being a wage earner than those who live in the East-South East region. This is in conformity with the obseivation that a higher proportion of individuals are either self-employed or unpaid family workers in the least developed East-South East region. Although jointly significant at the 11 percent leve~ the estimated region coefficients in the log earnings equation
were not individually significant indicating that the wage earnings in each of the regions are not significantly different from those in the East-South East region. 10. See footnote 8.
11. As was done for men, a specification which included regional dummy variables in place of city dummy variables in the probit and log earnings equations is also estimated for women. The results were similar to the case of men which are summarized in footnote 8. In the probit equation for women the region variables were jointly significant at 1 percent leve~ indicating estimates, women who live in Aegean-Marmara and Central-Anatolia regions have higher probabilities of being a wage earner as compared to women who reside in the EastSouth East region. This probability was somewhat higher for women who reside in the more developed Aegean-Marmara region than in the Central-Anatolia. Mediterranean and Black Sea regions were not significailtly different from the East-South East region in terms of the probability of women participating in the labor force as wage earners. The region variables in the log earnings equation were neither individually nor jointly significant at the 5 percent leve~ indicating no significant difference in the earnings of women wage earners among regions. •Absolute value of the asymptotic t-ratio.
